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(54) RESONATOR WITH DEFECTED GROUND STRUCTURE ON DIELECTRIC 

(57) Abstract: 



PURPOSE: A resonator with a defected ground 
structure on a dielectric is provided to control simply 
the Q factor and resonance frequency of the 
resonator by coupling an electronic element to a 
ground surface of a DGS(Defected Ground Structure) 
circuit, and apply to a high frequency circuit by 
enhancing power application rate to minimize power 
loss. 




CONSTITUTION: A ground surfaced 2) includes an 
etching part having a gap(25) in which electric field 

concentration parts are formed in its internal both ends as a conductive film coated on one surface of a 
dielectric substrateO 0) formed of dielectric material. A transmission wire(15) is coated on a surface of a 
gap position opposite to the ground surfaced 2) of the dielectric substrated 0) to transmit signals. Both 
ends of an electronic element(30) are connected to both ends of the ground surfaced 2). 
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E 1§ B & h 3S W» m& DSS 12J 7£E. 

E2cE 1 0il Ll-Efyj D6S a 21 AimaiO|£ UEK3 

E 3£ E 1011 UEHd! D6S *j2J 2711 UEhtf M5E.' 

Efe£ 1011 UEH3 DSS *|21 §7h tlSf 5|^E. 

E 5£ S gT9°| ^AlCffl SHAI Q qEI> HCHWI flIAIOIfl UBH! £SE. 

E 6£ fe^l E 5011 UBU! fi!AIW|S| S?t&£| LfEI-yj fflSE, 

E 7^ #71 E 5011 UEM £A|0jf2J 2|i? 33*^21 StfOfl CHtl ^§ IIFS LhEHdj 

E8Ha Bt9°| ^ A| 041 501 Al 21^ E^Ei E= 3MHAIE1S 3B*KN ^gt!" gl DSS S37121 ^5 
a UEKS iSE, 

E 9^ E 8011 UEHS flAIMSI S?hi|£B UEK3 

E lOg E 8011 UEI-tf ^AlOIICHlAi ±»g ?H uHAIEIM SSti" 2^2| ^§ SjII-S UEj-tf ZLEHi. 
E 11S E 8011 UEftf! s'AIOIIOIIAl 21^ ±7i[^ °!^jE1M 3 at* 3^21 ^§ aa« LI-EJ-tf HEHE. 
E 12a, B »32| tfAIH gOilAI 1/4 IDS DSS £2712] flH Eh STH7IM UEI-tS AhS. 
-E 13S RF Sfllo^l flth B« DSS mm UEK3 ?5E. 

E 14= E 13011 UEm Bfl DSS *J2] §7ftl^g UBH! ffl££, 
E 15= E 13011 U£K3 Bfl DSS li 01 Stt R 7 ±*|«2| 751 UEKS *2£.. 
E 18a, b£ E 15011 LfE^ DSS RF -^fl»2| tffl E62I- 3711" UEKS Ah*!. 

E 17S E 13CHI LhEFtiJ EWI DSS S# OIS*! 1 FF ±£1*121 m%W »Stt glHi UEhyj HEH-E. 

E 18S ^EHBJ DQS mm ^|5|£S HHBtt 0IEPI21 SAIWIM U-Ehtd ^gE. 

* EE21 ^MCHl CHt! £S * 

10 : ga» 713 12 : 2X19 

15 : [J|€I3S±J=S 20 : DSS M 

25 : a 30 : £l¥ XttJ" 

35 : 21^ ?H1A!E1(E^ SI^EI) 

& »BS S3*|2| SXI^CHi BW 3fe S37I0II B«- SQF 6WDWI = 8SH 

Z^StFTIl X1iO)^- 4= 21^ S2x-i|2J SXISOll Itl" ^ E^ 510IQ. 

515 SSai 713-21 E2S SXIECHI Iti"" ^^A|?|H 3 01 3 Oil S£ ^!^7|- 

DSS(Defected Sround Structure) ffl-g2| OHDIB^EI- CH^IF BIBIDI-EUEh CH95MAI eSol^l ?|uh01 • 

977h & s -ul StSEIH 2i= flSOIQ. 

E 1 8011 Ai Eh BOL S^SD 7IS(10)2J 2X13(12)011 °J?i^E! ^71^ BWdefect/21a-21e) 751 

= 3^ xi ^^2j #s°-?4ioi3 mm ch^dha^ t^ai iw^m msm uei- 

y!Q-(Y. Qian, F. 6, Yang, and T. Itoh, "Characteristics of microstrip lines on a unipolar compact 
PBS ground plane." APMC'98 Djg., pp. 589-592. Dec. 1998. )(V. Radisic, Y. Qian, R. Coccioli, and T, 
Itch, "Novel 2-D photonic bandgap structure for microstrip lines." IEE Microwave Buide Wave 
Lett., Vol.8, No. 2, pp. 69-71, Feb 1998.). 

Eth OlEi^l- mgm^ 2^21 S7K E^IU2J m;M fflg ?Hd!, SFSH2J M 

7\m 9mOWf?\s 2^ ^UH?I ^01l OZmn ggEIH SIEKM. P. Kesler, J. 6. Maloney, and B.L. 
Shirley, "Antenna design with the use of photonic bandgap material as all dielectric 
planarref lectors." Microwave Opt. Tech. Lett. Vol. 11, No. 4, pp. 169-174, Mar. 1996.), (V. 
Radisic, V. Qian, R. Coccioli, and T. Itch, "Novel 2-D photonic bandgap structure for microstrip 
lines." IEEE Micriwave Suide Wave Lett., Vol.8, No. 2, pp. 69-71, Feb 1998.), ^^j, E^ 

IT, "Slow-wave msm Olgth 3dB 2^ ^UH^I ^711", t_R2!A|-E^| ^^A| 73] 1 0S XHI 5S pp. 

694-700, 1999.), (J. i. Park, C. S. Kim, J. S. Park, V. Qian, D. Ahn, and T. Itoh, "Modeling of 
photonic bandgap and its application for the low-pass filter design," APMC"99, Dig., Vol. 2, pp. 
331-334, Nov. 1999.). 

oi ai- iroi ^7i3°j HHs a dss m^m oimtm ss^im gum s^oii, 713-21 sai^ 
on mt± =?^m qifttw dss ti^2i ^ h^iu 121 sa-oii ^^ei^ 221 e^ #^i-oi g 
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HEIH, DBS fl& OlgtBAi 7hS*j- iISM E 18CKI UEKHSl^OL E 18011 UEKS 5HH Wfe Q4*2| D6S 
S(21a~21e)l IftfiOUAl 571*!°! Mlg ?>E^ HHBS^SAN ^ OSS 1011 21*1-01 £§E|= 52 ^2 
M OISSKM CflEPIM flJOtJ- MOID. 

oi a sroi 7isou= dbs i# oigma 527im £!*hai= ^ dgs 121 eekiiekhoi, 321 a- 
3 g)M ^Sohot 53 isi ssaqi: ^hffl, ems dgs ig oigmo) §«a §r= mepii 

J»K7I = Stilus 0)1*71 fflSOII 1^ E= 2»S HH^BI HH^# l&KH 52 g 

[KM, 71^011^ DGS SS 0IEK7IS ggol~ S^CHI 52 5E^1 tfSSPI *MAI = SSfll 3159 
2X12011 «SS 3th 7ii 01 St* SS?l(OI«, 'DBS ilS'EKQ §t!-Q.)2| 2£ 2^2! 01-01 

HS^MUBl mil ^tJ-2J yoi S S gOil 2|fl/d &fl DGS 12] S^S^U) 9! 

JMUAie^coai- SEie^(Zo) aoi ^§Ei7i w^m 52712] queh^wow «h ass oiewpi- 

DISH, 52 ^K^m 7IS SI01oh7l7f DH° CH^tS SCilgOl SiSiP-. . 

HEIH, 71 £2] PBG (Photonic Band Gap) 7£M OlStJ 52 HS= ?7I3°J UH1 SSP>£S 722] 3 
71 ^ Z.^ HStl-HStfl S3. £71171- 7^*1-71 UK SOIL *!H "SaS2| tWI- Si SOL PBG 7^1 
01 St! 1 etilU-2] HUH 7H22h CH^ «t chectchi ggoiie som 2JP:LK PBG 7^2] S-iH eh 3 a- 
□1 XI2 M^aj. Sj-oigo) ^| ?3E ^ gg§p|ofl^ n g§0| g&2SHS £»S D|gt|-7|011£ 

n ?m?\ noixizr sasoi sisid. 

CKI-AL B ITSS OlEiti" 7I«2| B2WKII MB 3 ^k T A= DGS Sisg 2AI3 

01! 2 Ah attAIHSg^, 527|2] Q qE|9J 52 5E^>M flOlir * SlU, 2^ 2i7F 

M# £DU1 2^ ^^MM sl^th^S M01 g£g^, 52^L fflE^I H^Eh S 

<g7\t* ^^m ^gtw\ z\tto\ , g gg? °gs mm^ oi^chs ssai ^ibii-; S9i °2^i ^1521 

^30il ElSfS! E2^^, LH^21 ^E^Oil 2711 ^Sol-= iSM 5tmfe 

^1 °2x-ll 7I5T2J 2X13 ^[H32] S ?lx|(HI EI^EIOI d2i 2^5h^ 2^ 2S2h ^1 
2AI32J ^^Qjj n opci-oi S^EI^ 2 XI- £ AS ^£1^ ofe ^21-1121 SAISOil ±! 

^ It!- 52 71* MStlO. 

&7\ 2 Ah ±K= SS£1 7iSEI01, ««ST» ^§oK3| 527I2J Q 5^1 Eis ^Btffll 4 SISDI. 

E^ ?HIH AlEiS ^QOi ?HIHAIEi2j ?HIHA|@^ et^Dil ELfEh 527I2J 52 ^Wt^m ^MM9\ E 

a. 

ZLEIH, ^1 2Ah ^A^ °iqE1^ ^-gEIOi °j^E12J Si^l@^ ^t^Oil ffl-EF 52^12] 52 

Eti", ^1 2 Ah ^Ai^ Hh^Ei DOI^ES ^^EICM d^Ei P-0I2E2J ^BOfl 7^HA1^ 2^ h # XilOHJ- 
H^^l 5HEHAI@^S BSFA|?|AI 527I2J 52 ?E^M SthAI?! SQ. 

4^1 2^ 2^21- ^§2J ^1 2AI32] Hj-CHSOII ^^^! 2s: °]7|-g Eh°]H|- 2s 

Eh°!g □ StmhDl, 4 V 7I 2^ 2^2j 2B^= B^M gohOI SAI91I- g^O-. 

&J\?t Um g-OI S ^StHIAI^ SSfll ^1 B2I SAISOII DGS *!2| s ^ixim.sai- ^A|# ItJ-AI 

Q sijEiah 52 ^EF4=s SI^KHI JaiOf^ 4^ SiSSAi, 2^ sl^ti^ W0\ ^ 

Cl-g*!- ^E^ XilOi iAS gg^ ^ SILK 

(til AM) 

Olol-Ofl 4^1^ B ^ h Sl UH,^t> ^Al EAI^I £31 iMl^FOI Ei^ ^ilu^l titSVQ. 

B ^I.iSo^i ?|U[01, DGS s!S2j 7|g E 1~4M S^hOI £3*JD. 

E IS g ^Si S3§K7| ?I*J" g& DGS 12] ^Z^E, E 2^ E 1 CHI LhEhtd DGS *J2| AIM&ilOI2 §^ 

# LI-EI-a ZLEH^, E 3° E 1CH) UEI-tf DGS g2J 2711 M5g UEFtf 2711 E4zE 1 CHI LhEh 
t*j DGS 12| t| UEM 5ISE0ICK 

B ^ h SCHI OI5EI^ DGS S|S2| E 1 Oil AM S0|, SSx-il 71^(10)2] gAIS (12)011 DGS 

1(20) ^tJ-(defect) imm ^M^l ^^OIQ. 

&7\ SAIS(12)S E23 g^^S El 01 ^2^11 71 10)011 3U£! ^^OIQ. 
[D-EI-Ai, 4^1 

^4A[g£^ i2(25)# SS^Q. 

ZIEIH, £2*11 715(10)21 SAIE(12)2J ^CH^CHI^ 2^ 2S *¥ttw ofe D|€l3SiSB (15)S 
uh^CiL 0| D|-0|H^Mg(15)S S29I 715(10)2] g^Oil E2S ^^^M ^§ ^(w)H^ Sgt!" 7 
iOICK 

^71 S DGS tS2J 01-01 3£^IB( 15)2] g 011= &(HI 217^1-JI, Qg BOUi 
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3s:M °!0o!-2, #7\ DBS g (20)01 ?|*ltf *SMAI S30| SOI LI- »a?|S« £101 2i 

Q. 

01 S£ E 1CHI UEM ?\B DGS 5l£2J §^ si MM 7WI £1^01 AIMQIdtt 12rM £ 2011 LhEh 
LHSQ.(6PI AIMaiO|££ o^ee SElOKAnsoft Korea) Aj-BJ EM A|#E1!0|E12J Ansoft-HFSS V. 6.01 
0|§*J- ^Alt!" SOI UK) 

E 201 Al fife H^a^ SOL £ 12] 75i ?>fe SHJ2J DOS 86H2 2BHMAI S"±IRO| UQUfe 3# 

Br 4= s^dl £ am- usa uw aroi 0K)i3£±Mg(i5)2i oi-ehchi ^ss oesg (20)21 2(25) «» 

(HI IJtT 3711 M5?|- LrEI-Lrfe 3^ S ^ HQ. 

6K?| E 1 CHI LiEm *Ki2J DGS g BISHM Argt!" ?I5~ 2.2, *HI(h) 31 mi I (0.?8?4mm)2j 

ST^^(ROQERS) AI-2J RT/Duroid 58801 AFSWa^DL DGS 12] 2| EEhDIEi^ a - b = 5mm(DGS S2| 3?h 
S, MS). 9 = 0.5mm(2 Z^JOILr. 

E£ ^> DHDIHS^MS(15)£| 3I£ ^52] ^3 SEI952I- gSSPII *E>| flShOI ^£ 

SEIS^ 50(ohm)2! 2.4mm^ Sl-Sdh 

01^ SOI DGS ^3 S3 ^Eh^M Sfe 0IEK7IS 0|gUr?l £|oH Aife DGS *J(20)2] ^0|(a£r bOil 

HjmCfl = 2(25)2J &2j(g), 0K)|3S:±MB(15)2| ^(w), gas ?IS-(10)2j s&m S 

n *« (h) ^oii 2|*kn S3 *EK^f as a sen, Eiasg &9\ dgs g2i ass nerai©£ 

E 42h SOI 01*01 3D. 

E 4011 UEK3 m?im^.~ S&32! S3 SlSM ^S^rfe 2!q@±(L ln ) S ?HMAI@±(C ln )2r 
SEIS^(Z 0 fe E 12] DGS S(20)fi ^gSI-fe 2f Ei-ErDIEIMOII 2|*KM BSHOL S2J- gi LC t] 
S2| 52 ^K^Oil 312!*^ ZMIR« 

S£ ?IB Hfe DGS SISOBAI DGS g(20)2| 2(25) WflOII S^.TEItJ- Efe SJ^Ei, 3H SH Al 

E1 atTA|3|AL Ba?|£4N tfgAI^IBAL Q ^Ei2|- S3 ^Er4 90|fl ZfBWI IT 4 X 

feEHL OIH LWtm OBHM-Zf flAIM MS flS«a. 

g ITS2] H Itf AlOflfe E 111- S= 71 S 7ii DGS £|£2| 2(25) ?|t:|(HI 2S£lfe 21* 

7a-tK3Q, R»)g S37I2] Q 5«EiM 2]-Bth7il ^ 1IS0IDI, 01 CHI CHul-Cfl E 5~7M 

^iol-01 gSthEF. 

E 5^ g g-SOil CCI-E 2AI- ±AK^ DGS tlS2| ^ Al Wl g(HIA1 Q ^E1# XilOI^PI ?lt^ ^AIWIM 

UE^ ^2E, E Eg S9| E 501! L)-E^ ^AIOIIB] g^htl^M LhErtd tl^E, E 7^ £7\ E 5011 U~ 
EM ^Al 01|2| 73t>^ StfOII CHth ^§ Sll-M UEh^j ZL2HE0IQ. 

E 5011 UEhtH 9 I^AIOll^ 715(10)21 2X13(12)011 ^^^} DGS^(20)2J 2(25) fl*IM g^t, h 

§ 21* S»(30, HJM B»Aia 31^, OIH CHth ^rtlMM E 60|| UEHHS1Q. 

E 62] ^7m^m MS, &7\ 21* ^(30, R«) 2I2J DGS ^(20)2J ffl-EI-DlEi ^ f DGS 

« (20)21 HOI (ax b), 3(25)2| Z^{s), DmiaS^MS (15)2| =(w) gO|| 2|u|-0| 2J^§j^ Sr(L,„) ^ 
?HIHAI@± ^(C,J^ SEIS^ ^(Zq)OI IgEI^DIL 01 %J\ fl^OII 21* R.JQI DGS ^(20)011 

fe^l °i^Ei(L, n )2F ^HEHA|E1(CJ0fl ^1 31£|^ 3°2F SS*H sUFM UE^CK 

4^1 21* »4J-(30 # R e< )2| flSJ-a BSHHI CCf^ Q i"E12J Sthg E 70il E 7011 AJ 21* 751 

* h (3a FU)0| ^TSEIAI ^ S^(E 121 751 ^~ DGS ^)2K 100(ohm)2J 2|* 

fl&Oa R«)0| Sl^J 3^(100 ohm ^4!), 330(ohin)2j 21* 7^^(30, R ea )0| 21^! 3^(300 ohm ^ 
4!)2h SOL 21* TOOO, Rex)2J 73tfx|7^ 3±ftHM OKH Q ^Ei^h S^hEl^ SQ. 

CCFEW, E 12] ?>~ DGS f|S2| 2(25) ?|fl(HI L1I71EIM StKnegat ive register, -R) 

m esatsKM, e 121 dgs ti^aEr asuwi tr^i q ^eim nsu ^ si^ 2101a. 

^1 L1I71EIM ^% h (negative R)M 31^3 LH* »t«-(Ri«.)^ Sl^S 01 HS, -^^^^^ 2r 
SOrAI, MEM "O'Oil 4= Si^E^, OI^^H^^ flt^M **H:H2j °1M0\ Q 5«Ei 

s *t!HH^ 4 2iQ. 

S a h S2| SI 2£A|01I^ E llh S^ ?IS ?>S DGS S|^2J 2(25) flflM ?HS« AIE1 (35, C«) E 

^ 2i^Ei(35, U)g 2^*^^, S3 ^Er^M i^ffll £§orCH S3 All 4^ S3 71 

fISOIDI, 01011 CH^rOI E 8-12M g^l-OI SSt!"D. 

E S ^ h S2J ^ Al Oil S01IAI 21* 2!^E1 E^ 9WM AlEiM S^ohDI ^g*!" SI DGS S37I2J 75 
■ UEhS ^SE, E 9c E 8011 UEhtf fe'AIMSj ^7tm^-W UEI-tf SSE, E 10^ E 8011 UEKi! M 
AIM Oil Al 21* ^WS ?H1A|E1M SStl" S^2j ^§ SUrS LrEFtH ZLEHE, E 11^ E 8011 UEj-tf M 
AIWICHIA1 2|* 5 AS 2!^!EiM giti" 3^21 ^§ S2I-M UEr^l ZIEH^, E 12a, b~ g §"S0)| CLfE 
flAIN eCHIAI 1/4 Kr§ DGS S37I21 fla S 37IM Li-Em AI-30IQ. 

E 8011 Ll-Ertb Xil 2£A|01lc &7\ E 121 DGS fflS2| 7\£ 75CHIAI OhOIH^^MH (15)21 S0-21 °f*g. 
Oil ^(w)M ?>~ E|EEr°i(16a, 16b)M ^S^feEIL 01 EIEEh2i(16a, 16b)^ 4^1 DI-OI3S5M 

a (15) S32| gfftBW S§ 2.^(s)g SSolE* «SSD. 
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HEIIL 291 01-01 H^MU (15)2] Ej-B^ bK)IQ®(via hole, 40)S mm 8X13(12)3- E3£^ 2? 
BSD. 

dHD10«(40)S °3a 715(10)01 ««S SlDlttO. 

u\%n a 2^aichi^ e 901! uem utsi- bs s?fflg& sh** &s> astra-. 

E 9CHI Ai SH, 3^ ^, EIEEF2](16a, 16b)2| SS^EK input /out put) Oil SBS 
?HIHA|Ei( In/Out coupling C, C G=)fe DKM3S±MB(15)2| BEHI- » «2| HIE EF2K16&, 16b) 
S| sCHI 2ISKM = WHA|E1(C„ t)0|Q, 

H|-OIOhS(via hole, 40)^ D6S B(20)jU- 2I¥ 2!^IE1(35, U)E^ fflI|A|E|(35, CO01I g 
SKW «SE|^ SI SStl^Hl 3X13(12)0)1 SAIAI31 ~~ tJ-Q. 

6K7| S?h£|S2| 2!^E1(L n ) S TOHA|E1(C ln )z: DGS jfl (20)01 2|*K)t **2£lzr §3 JHSOIjI, #71 DGS 
*!(20)2] 2*3(25) ^IxlOii 21 ¥ E'^Ei(35, U) Err ?HIHA|E1(35, QJB SBftKN DGS {fl (20)011 2mK» 

«.as a^H(L, D )2i ej^i^ e= ^huh aieiccjbi ^hihais^ bb aaAia ssb ?Sofs 

CQ-EMd, 4^1 E 8011 UEm DGS Olgtf SB 5StlS£ DGS SI(20)2J 2(25) ?|X|01I £1^ 3H1 

A|E1(35, C„) Ete*-2!C|EI(35, U)§ 2imOT53 ?Eh£fi BBV ^> 2JQ. 

ZLEIE^, S3 aCWPI ZIMMZ 21^ 2!^!E-i(35, U) E£ 3HHAIEJ (35, CJ21 a» DIM 

acwra a a. 

oi chi cHtt 53 ?eh> x-bchsi him ?HiiAiEi(c„)a- aqa(U)Hj lk^ch e 10 91 e ne 

E 10011 UEKi! ZLEH^^ DGS fl (20)011 ^ «! 53t!S(C, n , L ln )0il 21^ ?HIHAIEi(35, C*,)M S 

i sbskb ss ^m^m aois- uhchi aaa= a* jhhaieiob, 021 gs bskhi m-a 53 sn> 

4=2J ffisH UEm 30|Eh 

E lOOllAi MB, 7I5K 10)°| 2X12(12)011 5H@0| SJ= ^£2J E«tS 1/4 E|-§-(k/4) g 

3 5S2I2J ?ie S3 ?E^?h 3GHzH [fflEHL 21 ¥ MA!E1(35, ^ x )7[ S=(E 1011 LI-Ehtb DGS S 

S2J 7|g :?£) DBS 53}[21 DGS a^-SIIOl* 211- UH^CHl 2.4GH201IA1 J\¥ ^Ef4= 

Et^, DGS *!(20)CHI '21^ WHAIEI(35, t,)B S^B DGS a ("20)011 21^ SS^I(C^ U n )°| 
?HEHAIEi(C, n )2J JHHAig^B 5^A|3|A1 53 5K^?h & ^ 21Q. 

O.BpF, 2pF, 3pFH| glTM ^-21^ 3H1AIEK35, C«)« ^ 93^3, E 10011 A121- BOL 21^ 
?HSH AlEi (35, C B J2J glFOI S^f&CHI CD-El- 53 ^E^^F ^FtF 5§Si i 4 2JCh 

&301L DGS^(20)2| ^^gj Sa7l(C, B , UJCHI 2I¥ 2!^Ei(35, U)M 3^oF^ S^[>il~ 2.1 ¥ 2! 
qEi(35, U«)2F DGS S CHI 2|» SI^EI (LJ2| «i 31 CHI ?12]uhO| Sfl 2!^@^F ftjlHI U 

EKSQ. 

CD-El-Ai, 21^ °!^Ei(35, U)2J °J^^^^h g-^gOll CEfEl- E 11011 Ai HhEh ^"OL 53 ^EK^h § 

4.7nH, 2.7nH2J Ej^g^M ^ 21^ °]^E1(35, UJM ^ E 11 01! Am &OL 3l0 SJ 

^^^71- a^U-Oil EEi-EF 53 ^E^^l- StFSe §T 4^ Si Eh 

21^ 2!^Ei(35, U)M 33^ UHCH1 21 ¥ 2^9(36, UPf S 2]^E)S OI^CHXI^I tlU^Oll ?\ 
o TEi^OI LHXHEICH SiCHAI 53^|2J Q HJE1M BWAI?IS t^OI ^m^lll, 2J^§^2j atT CIHS01I 
£K7| ?HIHA|0^(E 10)2| dim^ 3 53 ^EF^^ 01=01 UEI-UAI S^Eh 

E 12^ ^AIDII £301! Aj-^S 1/4Eh§-(X,/4) DGS 53^|2| S^Hh SSo^l DR2J 25 

^^(quarter dollar) S32F H|ia thSt!" AFSOIQ. 

S ^ h S2J a 3^A|01l^ E 131F ^ DGS tl^M 0|g§H31 RF 0|g^ h ^ Si 

^ asaoi/ e i3~i7i ojguhoi gsti-ch 

E 13S RF ^IflM mmP\ Z-m E^l DGS H UEH£ E 14£ E ISOII L[EM e^i dgs i 

2| 5?r£l^m LhEhtf tl^E, E Ife.E 13011 L[EM E^l DGS 11 Olgtl" RF ^^Ixl2j 75f LhEF^j 
^E, E 16a, E 1 SCHI UEI-tf DGS RF ^?ix|2] H7IM LhEh^j AJ-3, E 17^ E 13CHI 

UEi-yi e^i dgs mm oisti- rf ^^1x121 ±zm msm m^z* i^t LiEi-yi heh^oiq. 

E 13S DGS 0|gei-Ol RF ±Z\Z\m Zm® S3*ll 715(10)21 SA13(12)011 e^i dgs 

^(20)^ 21m uEm a^s, oioii im s^ms^ e mod ueiui»q. 

E 13011 AH tm DfOIH^MH(15) 3^ 3^0101, □miH^MU (15)2J =(«)£ 

SEIS^ 50(ohm)m ^ 1.5mm^ ^u^H, AIMEUOI3 S B1^Q|| A^S E 1321 2^ a2|- 
^ 5rnm2F 0.5mmS SFSD. 
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83*1 :71S(10)S °2AhA 7f 1Q0 | =n^62iHe! ESM (laconic) Ah2| CER-10M ArgorSia. 

DGS gjM #?l Ste=M HFSS V. 6.0 EM AIM&I0IE1M DISftKM AIM9IOI2*]- 1SL 

4GHz 2^°J INURS- 2.75GHz2J 3dB XrB ^EK* UEH.H21D. 

[Q-Er Al , s g-goj D6S gig 0( g* h RF ^o^joj l-M(POle) bHE1«*(Butteiwth) Al** m^l Oj 

EK7I5U SHJ-HI SilRg Sh£ SISS Z^W $ SJIQ, 01 ^S^S^EI E 1301! LhEHdj DBS tiSB] 
3£> E 14£h 301 *gma£Dl, DBS SitHI °!^E-|(U)2] S!G(§±fe 3.1191nH01H, 

JHnA|E|(Ci02| »nAIB^=.0.4951pFOID. 

0FEH°J 5 IS DBS flOl ?lfl?J- XII 01 4rX r e! a0|£E(bl^E1 Q0|£E, 24a~24c)£] fflHIAie^ Bst 

tn» m« aaR ?ir^M ueks a^s, ?hihai@±?f s^wi c&a aa^oi ssio-pi yora^ 51 

§S4 2AQ. 



?HSHAI@± 


£2 


0.4951 pF 


4.06GHz 


11. 4951 pF 


840MHz 



^2 ^m^si ois= sin- or^i aae "slalom qrmai ±*i§ 2»g» i> h 4= 210= 

s# °iDitmh. 

[Q-EW, UF^EH P-OI£E(varator diode, 24a~24c)B] 5HS|AI@^ S&i #3H5 ^§ OROIIAj^ 
±*l 7d SMI 01 SIT 4* SICK 

E 16a, 3PH^1 DGS g!(22a~22c>§ asaHl, Hr^Ei P-0l£E(24a~24c)M TPST 
^?lx|BJ S^il- DR 25*!! M (quarter doller) ^221- UIJ31 AtSOIQ. 

RF ^£1x1^ ^ (on) S-EH2I fflmAIE±£ 0.495pFOlH, £5 (off) #EH2| ?HMA|@±£ 1 1 . 495pFO| P- . 

E 1?£ ^EK^i- 840MHz°j RF ± £lX|£1 = a^s AISaiQIdt!" ^SHDIH, 800MHz(H!AI¥ 
El 900MHzfl|-X|2| SHI-ORS UEKSQ. 

E 16a, btHIAI S= Hffih B0L RF ±««2| Xil CH ^Xr3 HWH CI€l£E(24a~24c)£ 2£ 2^3 DKJh 
3S^J=S(15)2| HE 01-EH DGS #011 £1x1 mil, 0| SXIS(12)(fflA| 2711 eE ?|- 

Hh^E-t a01£E(24a~24c)~ EAIHF (Toshiba) AF2| ISV229M ArgUr^H, emtf gaoo CH^or= ?HSH 
Al@± ^^s. 5VCHIA1 lOpFOIH, 1 2VCHI Ai 5pF0|Q. 

sswiai^ dgs ase u\^mo\ nt« szepisi q ™Eim zmtmu- °mE\ e^ ?hsh 

AIE1M Olg^hDI ^3 ^Eh^M ZhE^WI BlOiW 4 Si^ SI SE!*lS, RF ±^|t:I ^Qil CH^Kfl £^o[ 
^A|^ H ^"SQII [[fE 3 XI- ^X^F ^U-S DGS t|^ 291 ^ Aj 011 1IEHIE XI S| 0IEI-7L OIE^L 
CH^ 01EI-7L ^OiM OHH-^I (tunable filter), ?|^ ^^|, 2^ gftfS ^ ^XHHI 

§§a * a^oi, ejaiusi im wa, xhtis mectchi af§i 4= sjq. 

^Iti" HhSI- ^"01 01^012 S SSfll 2152] EXISDil ^S^! DGS ^Bj ™ ?|x|Dil 2X1- 

^ti-Alli^SMI, ^2?l^ Q 5«E121- ^2 ^EF^M S^&MI lilOiW 4^ 2iS3A1, 2^ ^^MM M±tt 
wO\ ^ ^JL[^ MO\ ^XE^i XiH^ OlE^iarCH^ OlEr?!, BO\m OjEr^l, -?I2 ^^1, 2^ 

heih, ei-EOLi-21 ^ai- im ^i-eh a?i§ che^im Mgi ^ slk 

□IS-MAI^ g ^ h S§ ^§^1 HH,^^ ^Alffllg MS MOi EAISm ^Sor^U, g M 
AIDIIOfl t^ElXI OhU^i-Dj S ^gS| gAi^ BiQlUXI Sfe g^l LH (HI AH StH ^SOI gDHHI 
Ai m&?\ XI^IM 2F2 XHHI 2JtH o-^i- ailh ^SOI 201 Q. 

(57) 0^ ^ 

s^tr i 

£22 01^012 S2HI 3?!5W; 

4^1 S23I ^goij EI5J-S LH^°I STE^WI 2711 SS^fe 21 

ty^ Ajzj-^g ^ SXlSlr; 

4^1 S2SI 7I5T2] 2X13 ui-CH^SI 3 ^IxICHI EI^EIOi 2S1 2^r~ 2^ 

fe^l SXI32I S=B¥0)| 3 SfBOl S^£l^ 2X1- ^X^ ^S£|^ 2# ^S^S m~ 2X13 
Oil gtJ" 751 ^ S22I. 

2 

SI 1t> h 0il SJ01A1, 49| 2 XI- ^Xfe 7at>^g 7SEIDL Xj^# 5^uh0| S22ISJ Q ^ EH M i^^fe 
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3ii ^s^s ° 2x1121 2 xi 3 chi as ss?i. 

3 

a mtHi sjou-i, a» ^xh^ wnAiHs-^aaa, jhiuaieisi asiAie^satHHi im 

XII ItJ-EHl Si DIAL #71 ±»S °]^Ei^ ^SEIDI, °]^E1SJ £J^£!^7|- StUMI LKh §£!7I°1 § 
g ?H>^B IS»AI3I ?S 3§ ShS gaH2| S XI 3 CHI Si* ?fS S3 71. 

S^S 5 

xii nm aoiAL #7i zm±xt= ume qoises ?«aa, urh ooisesi sen 7biixis 2 

£Tg SOCHtKSJW ?HSHA[@^g H»AI?IAI §27121 S3 ^S 21 M mUHS SIS 

saasi sxocHi ajzs atr as S3 7i. 



SB 





-6DH 1 « — i ■ i « j ■ > j < 1 1 1 — « j 

0 1 2 % 4 S 7-. ft S H> 



Ffequer*cyI<3Hz] 
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